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The standard techmqu for installing an 

echosounderonavess listomountth trans­

mitting! rec iving transduc r on the l'xtf'rior 

of the hull. For larg displa m nt v ss Is, 

this method of insta11atlon do s not cr 'at 

many probl ms becaus th boats oper'atp in 

deep water at relatively slow Spl d. liowpv"r, 

the externally mount d transducpr gl n 'I'at '6 

several problems on small r boats. 1 h most 

significantprobl ms ar th trandLlcer's vul­

nerability to damage when op ratmg in shal­

low water or placing the boat on a trail r, and 

reduced performance of the boat hull. 

In small boats, a more practical plac to 

mount the transducer is insid the hull. lany 

smaller boats are constructed of r inforced 

fiberglass plastic; therefor it may be pos­

sible to transmit and receive acoustIC signals 

through the hull's bottom. An internal trans­

ducer mounting would offer several advan­

tages over external mounting by solving the 

abovementioned problems - -and allowing easy 

access tothe transducer for maintenance and 

r <-'pair. However, boat hulls with air bubbles 

or filler materials in the fiberglass could 

present a problem by reducing the echo soun­

der's performance. 

This paper reports the re sults of the in­

stallation of an echo sounder in a fiberglass 

boat. The transducer was mounted inside the 

hull in a watertight well . 

THE BOAT A TV .. ClIO 

'T'hp boat , a 'I hundf {·btrd!.! (mod 1 Iro­

quOiS), 1S 23 f rt 1n h s long at th e n r 

linp, anel 8 f ·t wld,. acr JSS th b am . It has 

a cath dral-styl hull Ith a small nelos d 

enl In forward. It is pow r d by an mboardl 

outboal'd rlV umt lth a 200-hors po r 

pnginf. 

Th boat IS construct·d fro r mfor ed 

flb rglass plastIc wlth wood ruc ral m m­

b rs. Th manufactur r says th hull as 

construct clfromacombmahonofpol st r­

typ r s.n and a:;; flb I' that \\ as relat v Iy 

fr of all' bubbi sand flll r mat rIals. 

The cho sound r as a Ross F n hn 

.100 1 1 o. 200 opera ng at a r qu ncy o. 

l05kfz. axtmumrangeo he."ysem \a 

200 fathom::. . PO\\ rat 12 v . d .c . wa upphed 

toth tran:;.mltter receIver rom th boa bat­

teries . The readout \Va::. of the dry-paper ype. 

Th plezoelectric transducer .\ a con ­

structed from barium titanat . It had a dia­

meter of 5 mches and a length of 3 lnches. 

The beam angle was 8 de rees . 

ECHO SOU. TOER L T TALL.';' TIO. 

A watertight well was designed for mount­

ing the transducer inside the boat ( igure 1). 

Initially, the well was iilled \'ith sea ','. ater to 

conduct tests of sound level measurements; 

but oil or other viscous incompressible flu ids, 
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Fig. 1 - Well design for installing transducer inside boat hull. 
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TRIGGER 

TRANS­
MITTER 

TRANSDUCER TEST 

VP._P. 

OSCILLOSCOPE 

Vp._p. IS VOLTAGE GENERATED 
ACROSS TEST HYDROPHONE. 

t IS TIME FOR SOUND PULSE 

TO TRAVEL FROM TRANS­

DUCER TO HYDROPHONE. 

HYDROPHONE 

Fig. 2 - Block diagram for determination of separation distance between transducer and hydrophone and for source 
level measurement. 

with sound transmission characteristics sim­

ilar to sea water, could be used to couple the 

acoustic energy into the water. 

The readout and transmitter/receiver 

were mounted on the port bulkhead in the cabin 

of the boat. These units could be installed in 

weatherproof boxes for external mounting on 

c abinless boats. 

TESTS TO DETERMINE 
TRANSDUCER EFFICIENCY 

Tests were conducted to determine the rel­

ative efficiency of an internally mounted ver­

sus an externally mounted transducer. The 

source level at a distance of 1 yard can be 

calculated from the following equation: S = 20 

log Vhydro - M + 20 log R where S is the 

source level in db/u bar, Vnydro is the rms 

voltage across the calibrated hydrophone, 

M is the open circuit receiving sensitivity at 

one yard for the calibrated hydrophone,~1 and 

R is the distance in y ards between the trans­

ducer and calibrated hydrophone~j . 

The source level was measured with the 

circuit shown in Figure 2 with the transducer 

installed inthe boat. The measurements were 

performed in water that was 30 feet deep with 

the boat tied to a dock. A calibrated test hy­

drophone was lowered into the water .beneath 

the echo -sounder transducer. The hydro­

phone was adjusted until its acoustical axis 

yM = -112.8 db/u bar (calibrated by Applied Physics Laboratory, University of Washington). 
l/Kinsler, Lawrence E., and Austin R. Frey, "Fundamentals of Acoustics , " John Wiley & Sons, Inc., New York, 1962. 



was aligned with the acoustical axis of the 

transducer as determined by maximum signal 

deflection on an oscilloscope. The peak-to­

peak voltage generated across the test hydro­

phone and the exact distance between the hy­

drophone and transducer were then measured 

with the oscilloscope. 

The source level measurement was re­

peated with the transducer located on the ex­

terior of the hull. By comparing the two 

measurements, the e f f e c t of transmitting 

through the hull and, subsequently, the rela­

tive efficiency of each transducer configura­

tion could be determined. 
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RESULTS AND CONCLUSIO T 

The results of the source level measure­

ments are tabulated in table. The similarity 

in source level measurements when the trans­

ducer is mounted either inside or outside the 

boat show that the transducer can be mounted 

inside the boat hull without a reduction in sen­

sitivity. The advantages of an internal mount­

ing are significant. Maintenance time and 

repair costs are less due to ease of access 

to the transducer. Also, the vulnerability of 

the transducer to damage is reduced, 

Source level measurements of transducer configurations 

Location of 
transducer 

Transducer mounted 
inside boat 

Transducer mounted 
outside boat 

Vhydro 
(V peak -to-peak) 

.06 

.07 

_A 
~ 

R 
(yds) 

8.2 

7.9 

S 
(db/u bar @ 1 yd) 

95.9 

95,6 


